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MIS  I  U  \<  I  Thf  Department  > >1  Dclcnsc  <Dn|)i  has  mandated  development  <>l  .1  *yMein  to  collect  ami  manage 
tlaia  on  1  he  weight  percent  body  fat  P<B!  1.  and  fitness  of  all  military  personnel  This  poqect  aimed  to  1 1  ■  develop 
a  eomputen/ed  weight  and  Illness  database  to  hack  individuals  and  Army  units  ovei  turn  allowing  eross  sectional 
and  longitudinal  evaluations  ami  lest  the  computerized  system  lot  feasibility  ami  inicgiitv  ol  dala  eolkvlion  ovei 
.  veial  years  ol  usage  I  lie  eonipnlei  applieanon.  the  Military  Sen  tees  Fitness  Database  AIM  D*  Was  desi  ned  lot 
ili  stomp.  and  Hacking  ol  tlaia  related  to  lie  1  pin.  weight.  '  III  Im  1I1.  \miv  Weight  Control  T'oprani  1  \\\<  I’t  ami 
\tttiy  Physical  Fitness  lest  t  \PTI  stores  ami  tji  generation  ol  reports  iismt*  these  data  \  '  '  year  pitot  lest  ot 
the  MSI  I)  indicated  that  it  monitors  population  and  individual  trends  ol  changing  body  womb!  .  HI  and  Illness  m  a 
military  population 


INTRODUCTION 

In  Noveinbei  ,'IMII.  a  workshop  convened  resulting  in 
Department  of  Defense  instruction  I30K.3  1D0DI  I30N.3). 
I)s>l)  Physical  I  llness  and  Body  I  at  Program  Procedures. 
Hits  workshop  recommended  several  initiatives  including  .1 
kev  recommendation  to  dev  clop  a  llexible.  centralized  database 
system  lot  each  military  service  10  Hack  height,  weight,  per¬ 
cent  body  tat  1'.  HI  1.  and  fitness  dala  of  military  personnel. 

PtiuiioiMon  Hi«»nutltv ,*l  RcNcau.'h  t  Vnu-i  Kt»uj:c  I  \  'o.xo.x 

4 1  .’4 

I  X  \rm\  kcMMrvJi  Institute  J  nvinuimeiital  Malh  iik*.  \;itick.  M  \ 
01  7NV-S007 

:  I'iiblu  Hi’.tlth  Servu  c  Kc tlu- sila  Ml)  ?0.S|7  X4M 

Tit**  opillllMts  Ol  .INM'ltl  »U'  v'Olll.lltU'il  lift Iff  .III-  the  P*  I V  .ill*  MC’AN  .»t  til. 

.tuitions  .itul  ate  noi  to  be  ct*ns|iiicil  a\  oMui.il  «*i  a-  tcllc»  imc  the  \iru%  »•( 
ihc  \ims  01  1  Ik  Dcparitnn  1  of  fVU’iisc 

l*Tvsi'nic»l  ,n  the  North  American  Anmk*iii1mii  1*1  the  Si  mb  ol  Ohcs»i\. 
i  K  inb'1  I  ^  1  •  >  hH»*s  V  ,iiu  Min i'i .  (  at uu la 

lilts  iii.ttitiNv t ipt  vv.t*  avciMXl  lot  rc\u*w  to  I Kioht-'t  .'uu  The  icximnI 
* i i.itttis*  i ipt  was  i< i cplovl  or  public. mon  in  V  picmlvr 


Soldiers  must  meet  age  and  gender  specific  body  lal 
sl.md.it ds.  .is  dc  lined  In  \imy  Regulation  i  \Rt  tvial  *1. 

I  he  \rmy  Weight  (  onltnl  Ptograin  tAWOPi.  to  tein. tin 
in  the  military  Age  and  gender  specific  weight  lor 
lieighl  allowances  are  used  as  the  primary  screening  tool 
lo  identify  potentially  overfill  soldiers  (individuals  who 
may  exceed  the  body  lai  standard  i  Soldiers  exceeding  the 
weight  allowance  ate  “taped”  gender  specific  eireumfei 
cnees  are  measured  that  determine  '.Ilf  Iron!  standard 
izeil  evpiaiioits  1  \s  ol  Mav  '(KI7.  13.364  soldiers  tj.7‘< 
ol  the  .tv live  duty  \rmy  population)  exceeded  '.  HI  and 
were  etnolled  in  the  \\S  CP  tpersonal  eommumeaiion.  I  S 
\rrny  Medical  Command.  Mav  3(MI7i  Since  I'bC.  24. (MM) 
soldiers  have  been  discharged  Irom  die  \imy  loi  l.uluic  lo 
comply  with  \K  wm  'i  i personal  communication  llmnan 
Resources  Policy  Director. tie.  October  JiMtfo  Soldier-*  vbs 
charged  Irom  mtlilary  service  lot  l.tilufc  i"  comply  vvidi 
\R  b(Ki  n  pose  a  significant  I  inane  la  I  cost  to  the  military  in 
terms  ol  naming. 
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In  addition  in  meeting  weijihl  allowances  and  '»  BP  stun 
dards  soldiers  musi  also  meet  fitness  standards  to  remain 
in  the  military.  I  he  Army  Physical  Fitness  Test  (APFT), 
taken  twice  a  year  in  an  active  duty  population,  consists 
ol  three  events  extended-ley  push-ups.  bent-knee  sit-ups, 
and  a  limed  2-mile  run.  Soldiers  who  fail  the  APFT  usu 
ally  participate  m  a  remedial  physical  training  program  and 
repealed  lailiues  can  lead  to  discharge  from  military  ser 
vice  Since  FA  I  mm.  the  \rmy  has  discharged  1.  .>42  soldiers 
lor  failing  to  meet  minimum  age-specific  \ PI  I  standards 
i personal  communication.  I  S  \rmy  Medical  Command. 
May  2007) 

CunentK.  there  is  no  centralized  computer  system  to 
elliciently  monitor  soldier  compliance  with  the  AWCP  and 
the  APFT  Often,  military  personnel  use  several  stand-alone 
computet  pi  opt  ams  which  may  oi  may  not  fv  accurate  tools, 
to  monitor  current  status  with  the  weteht  and  luness  regu 
lations,  with  limited  ahiliiv  to  track  compliance  over  time 
Anecdotal  evidence  identities  a  need  for  a  standardized, 
.a  curate,  and  automated  system  lor  administering  the  man 
il.itorx  WV'.'P  and  APFT  Ihe  purpose  of  this  pilot  study 
was  to  develop  and  test  a  computerized  database  system 


designed  to  automate  and  track  height,  weight.  -  BF.  and  In 
ness  data  longitudinally  for  efficient  administration  of  the 
AWCP  and  the  APFT. 

METHODS 

Description  of  Military  Services  Fitness 
Database  (MSFD) 

The  MSFD  is  an  efficient  and  easy-to-use  computet  applied 
lion  designed  to  automate  administration  ol  the  AWCP  and 
the  APFT  by  recording,  calculating,  and  permanentlx  storing 
soldiers'  hotly  weight.  '.Bl  ,  and  fitness  data  \s  such,  the 
MSFD  provides  the  ability  to  track  a  soldier  s  compliance 
with  weight  and  fitness  over  time,  thereby  allowing  uleiinli 
cation  of  soldiers  progressively  gaining  weight  or  performing 
poorly  on  the  APKI 

/>i  tin  I  mi  x  r  tilt  nhi'it  >>!.  .iii.i  Slum  cv 

fhe  MSFD  provides  instant  and  automated  feedback  on 
whether  a  soldiei  passed  or  failed  the  \ PI  I .  anil  vvhelhei 
a  soldiei  exceeded  the  weight  -foi  height  screening  When 
required,  circumference  measurements  are  entered  directly 
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Users  were  provided  a  training  |vriod  bclore  iiiiplcmeiii.itioii 


4 


VIII  I  I  \KV  VII  Dll  INI  .  V  o|  t  I..,  a.  i\  ’oo‘i 


\hhtot\  \  hfH  ' v  I  hti 


FIGURE  4.  ,  c.tsi  v|ii*ii i'  MH.m  i>l  icc-i^lu  ikv'  unit-  bs  nemicr  ’ll'  lasisi  'ijU.in.'  nk'.tii  «il  \t tU'viation  kc  i  im*r  lime  l>s  ‘icihIci  tl  '  I  I'.isl 

iikmii  i>!  HMI  i  k)i/in  i  uu-i  nine  l>>  gcmler  I  ho  sample  moluik-il  * .’  <  men  and  !  women.  I  igurr  H  wimmanzi-s  tty  same  infurmaliun  osprosst  tl  as  a 
doualnm  Hum  I  he  inaviimiiii  ulluwahle  st  rtvnillo  wois'lu  Tins  approach  miioils  lot  Ik’lkic'f  and  chanties  in  ace  I  cine  (  summarizes  Iho  same  minrmamm 
expressed  s  mean  both  mass  imles  i HMI) 


Anonsimls  id  assigned  |h;i shimicI  was  in. mil. iiiiol  I  lie  slink 
was  appiosod  .uni  granted  exempt  status  In  the  Institutional 
Rex  lew  Hoard.  Pennington  Hiouiedicul  Research  (  'enter .  Haton 
Rouge.  I  A  and  the  l  .5  Arms  Medical  Rese;irch  and  MiUertal 
l  i  mi  mi.  ii  id  s  1 1  SAMKMCt  Hunian  Subject  s  Reseiireh  Res  leu 
Hoard  I  nt  Hetrick.  Ml)  and  is  part  ol  a  I  S AMRMC  grant 
entitled  Tlii  Militiir\  Ihuilili  luhinmi \  I1  mini  mon  ol  lh  allln 
\\i  lyhl  iiml  I  inii'w  in  (  tin  t  i  Ti  runmil.  I  ougitudinal  data  ol 
soldiers  tor  whom  data  were  eollected  at  least  three,  but  as 
mans  as  live  times  were  annl\/ed  to  assess  changes  in  hi  Ms 
weight  HI  (itapplt  ablet,  and  API- 1  scores. 

Statistical  Methods 

I  ougitudinal  data  ol  l*otk  weiehl.  deviation  Iroin  \R  <  >00  4 
maximum  allowable  weight,  compliance  w  tilt  body  hit  standards, 
bods  mass  imles  iHMIh  and  APIrI  seores  were  esaluated 
using  a  rejvated  measure  \N(  )\  A  I  he  pros  mixed  procedure 
was  used  to  manage  missing  data  using  the  raw  maximum 
likelihood  method  Analyses  svere  performed  using  Statistical 
Altai v sis  Software  tS AS)  version  9.1  and  a  /r- value  ol  0.05 
was  assumed  sigmt team. 

RESULTS 

\  total  ol  1.710  records  ssere  recorded  in  ths'  MSI  D  during 
the  7  s  soar  data  collection  period.  Data  svere  collected  on 
bS4  soldiers  i  4M  men  and  ’til  women  i  lor  ai  least  three  itera 
lions  o|  tlie  APIT  and  mandators  weigh  in  fable  I  sumina 
ri/es  the  demographic  ilata  lor  the  participants 

Weight  and  Body  Fat  Measures 

Weight  gam  lor  both  men  am!  svomen  occurred  during  the 
studs .  |/  1 4.  I  7*)S)  -  o.‘>n.  /><  11.0001 1  if ig  I A  i  along  ss  ith  a 
corresponding  increase  in  HMI  d  ig  It  ).  Mean  weight  gain 
lot  men  was  0X5  kg  t  I  4  lb)/s ear  amt  0.7  kg  i  1 .5  Ibt/year  foi 


ssomen  Oil  average  men  ssere  1.4  7  ’kgt.'  I  '  4  |f» >  undo 
then  sv  eight  for  height  allowance  and  women  vseie  I  o  2  'kg 
it'  '5  Ihioser  then  weight  lm  height  allow. nice  d  ig  JID 
Ilk  distribution  id  "deviation  '•cores  in  suldici's  actual 
weight  munis  the  weiehl  lor  height  allowance)  ol  tall  J0(D 
compared  to  fall  200s  is  show  u  lot  men  d  ig  '  \  I  and  women 
dug  'ID  I  he  distributions  vvete  normal  monskesseik  The 
average  hints  weight  deviation  ol  the  sample  increased  hs 
I  he  <2.2  lb  *  from  tall  200  >  to  tall  ?t  M  )> .  Men  moved  i  loser  to 
their  weight  lor  height  allowance,  and  women  moved  further 
above  then  weight  tot  height  allowance  |/  if.  1X01)  h. 

/•  .  0.0001).  In  fall  200'.  My  .  ot  men  in  SHI  and  57' i  ol 
women  in  4(n  exceeded  the  weight-lot  height  allowance 
iei|iittmg  nieasuienienl  ol  '  ,  HI 

figure  (s  summarizes  the  proportion  ol  soldiers  who  i  I  i  met 
weight  loi  height  allowance  mo  tape  test  rec|tiirevli.  i2i  tailed 
weight  lor  height  allowance  but  passed  tinett  '<HP.  Hi  lai 
led  both  weight  lor  height  allowance  anil  ' <  HI-,  and  < 4 1  tailed 
weight  for  height  allowance  but  tor  some  unknown  reason, 
were  not  taped  as  rei|Uired  bs  \K  <>00  4  |  ,u  the  purpose  ot 
this  studs  lire  latter  group  is  vaiegon/ed  as  "possible  tail 
•Approximately  (d'l  ol  men  met  the  weight  loi  height  allow 
unce  t  >1  the  >''.  who  were  oxei  weight  loi  height  allow 
anee.  4  S' »  exceeded 'f  BP  d  ig  (i\i  Mlhough  mote  women 
than  men  exceeded  weight  loi  height  allowance  d  ig  ('Hi. 
the  piopmlion  ol  soldiets  exceeding  bods  tat  stand. ink  was 
comparable  lot  women  and  men  <5,4'<  and  f».4'i.  resjtec 
t  is  c  Is )  ’flic  failure  rale  loi  soldiers  exceeding  '-HI  was 
eonsistenlls  1 0'  ■ .  even  when  including  the  "possible  tail 
ealegor  s 

Fitness  Measures 

A  significant  miei action  Ivtween  gendei  and  lime  )/•  i4.  1 2  7  i 
2.5b.  /*  <  0.05 1  was  observed  loi  API  1  scores  d  ig  l 
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1  herall.  AIMT  scores  tor  men  and  women  did  noi  differ  from 
t.ill  ’i HU  10  1  .ii I  1UO_S  and  no  differences  in  Ail  !  scores  were 
observed  Km  ween  men  and  women  from  fall  200'  to  fall  2004 
in  2005  women  scored  -7  points  higher  than  men  (spring 
2005.  214  is  237  points.  />  <  0.05:  and  fall  2005.  24*1  vs. 
242  points.  />  <  0.05l  Although  men  scored  tewer  points  on 
the  AIM  I  trom  tall  2003  to  spring  2005  (245  vs  237  points. 
/>  ■  0.001 ».  the  overall  AIM  ’!  failure  rate  was  similar  for  Kith 
men  and  w  mien,  ranging  from  1  to  2 '  < 

I. 


DISCUSSION 

To  date,  there  is  no  tracking  lool  in  use  by  the  Arms  to  moni 
tor  soldiers’  compliance  vvnli  ihe  AW(  I’  and  the  AIM  I  reg 
illations  The  MS ll>  was  designed  to  achieve  this  goal  hv 
automating  and  tracking  height,  w  eight.  0  HI  .  and  fitness  data 
longitudinally  for  efficient  administration  ol  the  AW  Cl’ and 
the  APf-T  \  pilot  study  .it  W  omack  Army  Medical  Center. 
I  oil  Bragg  demonstrated  that  the  medical  companies  using  the 
MSI  I)  successfully  monitored  and  summarized  population 
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wti«>  li.ui  .it  feast  ‘  AIM  I  out . %|  >  ttfacrvattons  *»\cr  ?  years  >  P  I  wale 

and  1  "*>  Umalei  ate  shown  \steMsfc.>t  *  tndu.au  nlalev  and  lemah-  thllereJ 
Mtrnilu anils  « /•  •  O  OS» 


and  individual  trends  of  changing  body  weight.  '*BF.  and 
fitness  throughout  the  ’  5-year  data  collection  period.  Further 
more,  the  VISIT)  allowed  users  to  efficiently  manage  soldier 
data  w  ill)  one  database  instead  of  multiple  databases  and  com¬ 
putet  programs,  as  was  previously  used  at  the  hospital  lor 
administration  ol  the  \\V(T  and  the  VPF  I 

Ihe  MSITVs  ability  to  store  a  soldier's  previous  inlorma 
lion  on  height,  weight.  '<BF  til  rujiuivd!.  and  \IT  I  scores. 


alerted  sujiet  v  tsors  to  potential  misintoi  mat  ion  sik  h  as  m.n  cu 
late  height,  age.  and  circumlerence  measures  theivhv  impiov 
mg  accuracy  ol  results  for  soldiers  VddiHonullv  storage  ol 
soldiers'  mlormaiion  and  automated  printouts  ol  rcguncd  I)  V 
forms  reduced  maiipowet  time  and  impioveil  eflteienev  in 
admintstenng  the  VVVCI’and  Al’I  T 

The  VISIT)  allowed  the  usei  to  monitor  soldiers  for  a  van 
ety  of  reasons  related  to  compliance  with  the  AWCT  and  the 
APF!  such  as  those  on  medical  profile,  those  who  were  on 
leave,  temporary  duly  tTDY ).  or  deploy  menl  status,  and  those 
who  were  repeatedly  noneomphant  or  very  close  to  being 
noneompliant  with  the  regulations  Ideniilicaliott  ol  at  risk 
soldiers  who  may  he  close  to  exceeding  weight  ainl/oi  -  III  <>i 
peiTornung  poorly  on  Illness  standards  provided  supervisor 
with  Iniiely  inlonnaUt'it  which  il  iiscil  appiopnalelv .  .  ui  I 
['resent  soldiers  from  being  placed  on  the  \V\(  T  "i  u  nu 
dial  fitness  programs  l  Tltmately .  the  early  ulenttlK  at  ion  ..ad 
monitoring  ol  soldiers  lot  compliance  with  weight  and  In 
ness  standards  could  potentially  reduce  the  iiuinhci  ol  soldier- 
discharged  from  service  lor  failure  to  meet  these  standards 
Furthermore,  the  capability  toinonitoi  weight  and  fitness  data 
longitudinally  has  the  potential  to  help  tdeiildy  the  impact  of 
specific  situations  (i.e  .  deployments.  IT )V  .  training. and  med¬ 
ical  profiles)  on  compliance  with  the  AWC'P  .mcl  the  VIT  I 
Investigations  on  civilian  weight  gain  report  an  average 
gain  ol  O.dO  kg  « 2.0  Ih  i/year  over  a  It)  year  period  tor  men  and 
women  aged  25  VS  years' and  I )  50- 1  ukg  1 1  I  J.  ’  Iht/year  for 
Vinetican  adults. 1  |!  In  this  study ‘s  \5  vear  evaluation  (vnod. 
active  dutv  solihei  s  assigned  to  a  medical  unit  icpni  led  an  a v  ei 
age  vv eight  gain  that  was  lovvei  than  the  nonnuhtai  v  populatu >u 
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|<).  '■>  (■  It."  |h|/ienr|  (  oncsponding  In  the  mitease 

in  weight.  ilit-  menu  BMI  (oi  iir'ii  ami  women  also  increased. 

\l’l  I  vtun's  Im  both  mi'll  .me!  women  tin!  tie >1  differ  over 
ill*  r  -  \  fill  period  indicating  111)  MlMIllll.llll  lll-HlgO  111  I  tl  III-  sv 
ilami;- iln  .  (mu  I  In-  tailure  i all*  lor  the  \l'l  I  is  Inner  than 
t ho  l.iilmv  i aio  lor  meeting  peivent  hods  lai.  suggesting  ili.il 
soldiers  iviav  haio  .in  oaMoi  nnio  meeting  lit  ness  st.mdaids 
i  nmpaied  in  weight  .inti  hnils  I  ill  standards 

!i  i.  inipoit.ini  in  avoid  oeitciali/aln>ii  ol  results  Irmn 
litis*  nuilii.il  unit  in  all  mihiais  personnel.  Nevertheless.  the 
illusiraiitiii  .Mill  these  data  shows  the  polcnlial  lot  a  oompuior 
i /oil  system.  stieh  as  the  VISIT).  to  provide  the  observational 
database  nooilod  to  evaluate  changes  hi  weight.  *  III  anil  fitness 
hi  a  hit  get  inure  representative  sample  ol  military  personnel 
In  suiiiii  ai v.  iho  I iiidiiH's  o|  this  pilot  siii«.lv  iliusiraio  th.il  .i 
. .  'iiipmoi  apphi .tin in  such  . i s  iho  MSI  1 1 .  an  elite  lonth  monitor 
and  -mitm.t  t/.-  Imlh  population  and  nit  In  idiial  trends  ol  *  hang 
tug  Nils  vvoighl.  -Ill  and  Illness  mi  a  imlilai  v  |nipulalioii  t>voi 
inn*  I  soot  iho  MSI  I  Uloiiinnsti. tied  that  Army  personnel,  (torn 
a  si-lev  led  sample  n!  \iniv  niodio.il  [vrsonnol  gradually  gained 
Uslv  weight  w  htlo  fitness  seoresremainedMmilar  I  ulnroolloris 
should  loon  son pnienual  imegi. uion  of  this  prototype  intnexistmg 
oi  pi. iiinod  auiomaiod  compuiei  iraoking  systems  lot  iho  \rmeil 
I  oroes  i.ionvo  duty.  reserves,  and  Naiion.il  <  iuanli  lo  niuini.iin 
ooniinmiv  *>l  weight  and  liinoss  data  collection  and  allow  lor 
tmure  oompiirtsons. 
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